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Responses of Two Strains to Amino Acid Additions
in Low Protein Layer Diets
A. B. Kashani and C. W. Carlson^
It is well agreed among scientists that the better the balance of amino
acids in the diet of poultry, the lower the bird's requirement for dietary
protein. Generally, a lower protein content should result in lower cost of
production and increased economic return. Studies at the South Dakota
Agricultural Experiment Station showed that low protein com-soy diets for egg
production are deficieht in methionine, lysine arid tryptophan. A beneficial
response was obtained in a recent study when the combination of isoleucine and
valine was added to a 10% protein diet containing additions of methionine,
lysine and tryptophan. Furthermore, a genetic influence on amirio acid
requirements was evident since the three strains of laying hens 'responded
differently to amino acid additions. Valine supplementation appeared to
correct the amino acid imbalance resulting from'the tryptophan addition for '
one strain and isoleucine corrected the imbalance for the other two strains.
The study reported here was carried out to investigate the interrelation
ships between DL-isoleucine CO.2%) and DL-valine (0.2, 0.3 and 0.4%) supplements
with two strains of laying hens. The basal was a 10% protein com-soy diet
(Table 1) containing supplements of 0.22% DL-methionine, 0.15% L-lysine and
0.10% DL-tryptophan (Table 2). DL-threoriine (0.2%) and L-arginine (0.3%)
were also included as cumulative supplements, respectively, as shown in Table 2.
Unsupplemented 16 and 12% protein corn-soy diets were fed as control diets to
both strains. Each treatment consisted of 18 birds of each strain using nine
replicates of two birds per experimental unit initially.
The data obtained from the means of seven 28-day periods showed that the
mean egg production for both strains was not significantly affected when
dietary protein was reduced from 16 to 12% (Table 3). However, when dietary
protein was further reduced to 10% and supplemented with methionine, lysine
and tryptophan, the mean hen-day egg production for both strains was signifi
cantly reduced (70.3 to 49.6). The addition of 0.2% DL-valine (higher levels
were of no benefit) and 0.2% DL-isoleucine significantly improved performance
over that of the basal diet (49.6% to 62.7%). Additions of 0.2% DL-threonine
and 0.3% L-arginine were without further beneficial effect, suggesting that
the diet contained adequate levels of the latter amino acids.
Although the means for hen-day egg production of the two strains were
significantly different (P<0.05), the treatment by strain interactions were
not significant. However, marked numerical differences were noted between
the two strains within some treatments. For example, strain 2 laid 9% fewer
eggs than strain 1 When fed the basal 10% protein diet. The addition of
threonine appeared to cause an imbalance in the diet of the second strain
which was corrected by arginine supplementation.
^Graduate Assistant and Professor and Leader, Poultry Research and
Extension, respectively.
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Table 1. Composition of Diets
Protein content
16% 12% 10%
Corn (ground yellow) 71.0 80.5 85.5
Soybean meal (47% protein) 20.0 9.0 4.0
Alfalfa meal (17% protein) 2.0 3.0 3.0
Dicalcium phosphate 1.5 1.5 1.5
Salt^ 0.5 0.5 0.5
Limestone 5.0 5.0 5.0
Vitamin mix^ 0.5 0.5 0.5
^ Contained in grams per kg. of salt mix: sodium chloride, 920; zinc, 10.0;
iron, 6.0; manganese, 4.0; copper, 0.8; cobalt, 0.15 and iodine, 0.07.
2 Contained per kg. of vitamin mix: vitamin A, 1,056,000 USP; vitamin D3,
275,000 USP; vitamin E, 4,400 lU; vitamin B^2» 1*76 mg.; riboflavin, 1.320 mg.;
D-calcium pantothenic acid, 1.760 mg.; niacin, 8.800 mg.; choline chloride,
88,000 mg.; vitamin K, 220 mg.; folic acid, 220 mg. and biotin, 220 mg.
Table 2. Amino Acid Supplementation of the 10% Protein Diet
Added amino acid as percent of the diet
Treatment
DL- DL- DL- DL- L-
methio- L- trypto- DL- isoleu- DL- DL- threo- argi-
nine lysine phaii valine cine valine valine nine nine
1 (16%
2 (12%
3 (10%
4 (10%
5 (10%
6 (10%
7 (10%
8 (10%
9 (10%
protein)
protein)
protein)
protein)
protein)
protein)
protein)
protein)
protein)
0.22
0.22
0.22
0.22
0.22
0.22
0.22
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.20
0.20
0.20
0.20
0.20
0.20
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0.10
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0.10
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Table 3. Responses of,Two Strains to Amino Acids
Hen-day egg production (%)
Means of seven periods
Means of
two
strains 1
Strain
1 - 16% protein diet 72.7 68.0
2 - 12% protein diet 62.6 63.9
3 - 10% protein + methionine, lysine 54.1 45.2
and tryptophan
4 - As 3 + valine (0.2%) 56.1 56.6
5 - As 4 + isoleucine (0.2%) 65.6 59.8
6 - As 5 + valine (0.1%) 57.3 57.8
7 - As 6 + valine (0.1%) 59.6 58.2
8 - As 7 + threonine 63.9 49.1
9 - As 8 + arginine 58.6 59.5
Means 61.2* 57.6*
70.3^
63.2^^
49.6^
56.3^^^
62.7bc
57_5bcd
58.9^<^
56.5bcd
59.0bc
59.4*
^ Means with different superscripts were significantly different at the
1% level.
* P<0.05.
Average egg weight (Table 4) was not influenced significantly by amino
acid supplementation, although a trend toward heavier eggs was observed as the
valine content was increased. Feed efficiency data followed the same general
trends as the egg production data. The data on body weight change showed that
the hens on treatment 5 gained considerably more weight than those on the other
treatments.
These results show that the 10% protein corn-soy layer diet with lysine,
methionine and tryptophan additions is deficient in valine and isoleucine and
that more than 0.2% DL-valine is excessive.
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Table 4. Average Egg Weight
1
2
3
4
5
6
7
8
9
16% protein diet
12% protein diet
10% protein + methionine, lysine
and tryptophan
+ valine (0.2%)
+ isoleucine (0.2%)
+ valine (0.1%)
+ valine (0.1%)
+ threonine
+ arginine
As
As
As
As
As
- As 8
Means
1 See Table 3.
* P<0.05.
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Means of seven periods, g.
Means of
Strain two
1 2 strains
66.0 66.6 66.3a
63.5 64.5 64.0ab
62.2 61.8 62.0^
62.0 62.9 62.4b
61.1 64.3 62.7b
62.4 64.1 63.2b
64.0 64.0 64.0®b
62.0 63.9 62.9b
61.3 63.8 62.5b
62.7* 64.0* 63.3*
